Abstract-This paper focuses on the internationalization of courses in the background of the whole internationalization of higher education. In this paper, the comparison of internationalization of higher education between the developed countries and China is briefly conducted, which figures out the opportunities and challenges of the internationalization of higher education. The literature of internationalization of engineering education is reviewed as well as the motivation of this research is introduced. The conceptual frame and implementation issues of internationalization of engineering course in Chinese universities are presented respectively. The proposed frame in this paper may support the practices of internationalization of engineering education at the institutional level.
I. INTRODUCTION
Generally, internationalization is the process of planning and implementing products and services so that they can easily be adapted to specific local languages and cultures [1] . The international activities of universities dramatically expanded in volume, scope, and complexity during the past two decades [2] . These activities includes the traditional study-abroad programs, allowing students to learn about other cultures, providing access to higher education in countries where local institutions cannot meet the demand as well as other activities promote the international perspectives and skills of students, enhance foreign language abilities, and etc.
Before discussing the internationalization of higher education, it is necessary to figure out a important definition to clarify the focus of this paper. Internationalization is often confused with globalization in many situations. Altbach [2] presented that "Globalization and internationalization are related but not the same thing. Globalization is the context of economic and academic trends that are part of the reality of the 21 st century. Internationalization includes the policies and practices undertaken by academic systems and institutionsand even individuals -to cope with the global academic environment. The motivations for internationalization include commercial advantage, knowledge and language acquisition, enhancing the curriculum with international content, and many others."
In our research, the word "internationalization" is more suitable than "globalization", in which we discuss something about practices in higher education of engineering, especially the engineering courses. In this paper, we focus on the internationalization of engineering courses in the background of the whole internationalization of higher education.
II. COMPARISON OF INTERNATIONALIZATION OF HIGHER EDUCATION BETWEEN DEVELOPED COUNTRIES AND CHINA
In western developed countries, including United States, United Kingdom, Australia and etc., the universities even the whole social community have amount of experiences on the internationalization of high education. Table I shows the statistic data of the number of international students in United States. 
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As shown in Table I , the total enrollment international students in United States in 2012 have been over 760,000 and the total number of the enrollment international students in United States from 2006 to 2012 is gradually increasing as shown in Fig. 1 .
Other English-speaking nations, such as United Kingdom, Australia and Canada, also have made the great achievement in the internationalization of higher education, including engineering, social science, finance, management and etc. For instance, there are 425,260 international students (non-EU) studying UK at 2012 and Table II shows the proportion of the international students to the total students in higher education organizations. As shown in Table II , over 18% students are international in UK, this proportion seems much higher than any other countries, including United States.
The internationalization of higher education in these developed countries above does not only contribute their resources of higher education to the international students or other nations but also benefit from the internationalization of higher education itself. For instance, the international students contribute 12 billion to the United State annually, the large majority of graduates from China and India do not return home and they greatly benefit U.S. universities and the economy, the graduates of the international students greatly promote the technology and science development in these developed countries, etc.
Undoubtedly, China is the biggest developing country all over the world, which has the most population and the most number of the students in higher education. Furthermore, more than 490,000 Chinese students are enrolled by the higher education organizations and over 1,270,000 Chinese students are studying aboard. In the past three decades, more than two million Chinese people studied aboard and they made the great achievement to the world's economy including the China itself and the countries where the students studied.
China has been achieved an impressive rate of development of its economy and is increasing in its regional/global economic and political influence. With the Chinese government spending over US$250 billion a year on education, it would not be surprising to see some Chinese universities begin to challenge the best of the West over the next few decades. Thanks to their lower fees as well as grants and scholarships from the Chinese government, many of these colleges' international students are from developing nations. Upon visiting six African nations on his first international trip as China's president, Xi Jinping announced 18,000 new scholarships for African students to study in Chinese universities over the next three years. Many of the recipients will return home with honed skills and fresh ideas on how to jumpstart their countries' economies. [5] Actually, the national development strategy and the attraction on the economy and cultures promote the internationalization of higher education in China. Although the number of the international students in Chinese universities is much smaller than that in United States, UK and other developed countries even much smaller than that of Chinese students studied abroad, the number of the international students in Chinese universities is rapidly increasing as shown in Fig. 2 . Under promoting from the national strategy and with the increment of attraction on the economy and cultures, more and more foreign students may receive the higher education in China. It results in newer and bigger challenges, while it brings more opportunities to this biggest developing country.
III. REVIEW OF LITERATURE AND PURPOSE OF THIS RESEARCH
Internationalization of higher education is not only an opportunity on the economic booming and cultural transmission but also big challenges on the language problem, cultural conflict, technology protection and etc.
It is not possible to solve all problems in a single research. This paper focuses on engineering course in the internationalization circumstance. In one hand, the course is the fundamental element in the whole loop of higher education. How to make the course international is a directly and simple way to promote the higher education to be international. In the other hand, engineering, including the mechanical engineering, aerospace engineering, mechatronic engineering, electrical engineering and etc., is the basic support to the manufacture industry, which is important for developing countries, such as China and India.
In this section, the literature of relevant researches on the internationalization of engineering education and the purpose of this research are presented and discussed.
A. Review of Literature
There are many researchers and teachers studied the problems of the internationalization of higher education, which consist of many aspects, including the policy, faculty, program, assessment system, relationship with the globalized economy and etc. Juknyte-Petreikiene [6] discussed some important parameters that influence the internationalization of higher education at the institutional level and the structures of higher school internationalization, and presented the quality Technology, Vol. 6, No. 4, April 2016 assessment. Bettencourt [7] analyzed the curriculum under the situation of foreign language education. Gopal [8] illustrated a new view point of internationalization, preparing faculty to teach cross-culturally, which emphases the role of the faculty in the internationalization of higher education. Beck [9] discussed some reproductions and the resistance in the internationalization of higher education. In this work, some key definitions in internationalization, globalization and higher education were discussed substantially. Cho and Palmer [10] investigated the Stakeholders' perceptions of South Korea's higher education internationalization policy, in which the history of Korea's policy of the internationalization of higher education was reviewed and some specific aspects of the policy were analyzed. Vajargah and Khoshnoodifar [11] presented a distance-education based strategy for internationalization of the curriculum in higher education in Iran. Altbach [12] discussed the Chinese higher education under the background of Chinese new economic and educational policy and trend.
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Engineering is different from the art or science, which means more practices. Therefore, the engineering education is naturally different from the art or science education, especially for the students in higher education, including the undergraduate and graduate students.
In the past decade, many education researchers and teachers or professors in engineering teaching presented a lot of research papers and reports on the internationalization of engineering education. Pursula et al. [13] took the vehicle development as an example and presented the concept of virtual university, which promotes the development, cooperation and internationalization in teaching and learning. This work is a great example for engineering education, because practical example plays an important role in engineering education. Wu et al. [14] studied the operational research education in industry engineering subject, which emphases on the more and more complicated manufacture process and investigated the industry engineering problems and the operational research methods. Cox et al. [15] discussed some interesting problems, the leadership, policy and change course for science, technology, engineering and mathematics graduate students. Popov [16] presented a special point of view, the teachers' and students' experiences of simultaneous teaching. In this work, the teachers' and students' experiences were focused when an international distance program was implemented. Tossavainen [17] investigated the institutional-level internationalization strategy in engineering and presented the detail strategy of internationalization in engineering in Helsinki polytechnic Stadia, Finland. Guatelli et al. [18] presented a combinative approach of research and teaching, which gave an example of radiation physics. Chung [19] analyzed the engineering curriculum under the background of internationalization. In this work, the changing concepts of core competence, the changing expectations of engineering graduates, the green engineering principles and etc. were discussed. Kushnarenko and Cojocari [20] introduced the realities and perspectives of the internationalization of higher education in post-soviet small states, such as Moldova. The engineering education was emphased in this work. Fagette et al. [21] discussed the mechanical engineering general education courses in the internationalization background. Generally, the research on the international of engineering education is increasing in recent years and more aspects of the internationalization of engineering education are focused.
B. Purpose of this Research
Internationalization of engineering education consists of many aspects, including the curriculum, faculty, teacher, policy and etc. The course is one of the most important elements in the higher engineering education. At the institutional level, for example, in Beijing Institute of Technology, the authors' university, the course is the most directly aspect in the internationalization of engineering education. The purpose of this paper is to partially answer two questions: the conceptual frame of the internationalization of engineering course and the implementation issues on a graduate course, structural dynamics in aerospace engineering.
IV. DESIGN OF THE CONCEPTUAL FRAME
A conceptual frame of internationalization of engineering course is presented in this section, which is named 12345 Frame for short. The details about the frame will be presented as follows.
A. Overall Design of the Conceptual Frame
The overall diagram of the conceptual frame of internationalization of engineering course is shown in Fig. 3 . As shown in Fig. 3 , the engineering course is the core in the conceptual frame. This frame consists of one main body, two excitations, three teaching missions, four relations and five service blocks, which is named 12345 Frame for short.
B. One Main Body
In this conceptual frame, the main body is the students intended this course.
C. Two Excitations
The learning motivation of students is very important, which determine the results the teaching and learning of this course. Therefore, the enough excitations are necessary. For students, scholarship and job hunting are two possible excitations to promote their learning efficiently. In one hand, the scholarship can be provided by the university or the industry, which is a kind of substantial stimulation for students. In the other hand, in this frame, the international companies and local industry involve in the course, so it supplies a good opportunity for students to contact with these companies while the companies are also familiar with the students attended this course, which leads to the win-win results.
Furthermore, to involve in the international engineering course may help the enterprises to spread themselves, which is also a excitation for the industry.
D. Three Teaching Missions
In this frame, there are three main teaching missions: 1) theoretical teaching in the home university (Chinese university) and distance teaching from the foreign universities, 2) practice teaching in the local industry and 3) practice teaching in the foreign cooperative universities in the oversea branch of international enterprises. Practice teaching in the local industry is common approach in the available engineering education system in China. The university supplies the practice opportunities of cooperative industrial organizations to the students. Furthermore, practice teaching in the foreign cooperative universities in the oversea branch of international enterprises is becoming possible recently in China.
E. Four Relations
In this frame, there are four main relations: 1) the relation between the home university (Chinese university) and the foreign universities, 2) the relation between the home university (Chinese university) and the international enterprises, 3) the relation between the home university (Chinese university) and the local industry and 4) the relation between the international enterprises and the local industry.
The outstanding universities in China, such as the universities in 211 Plan or 985 Program, commonly cooperate with the famous foreign universities, which is important resource for building the first relation. To spread their products or services in China, the international enterprises always hold some free courses or short-term training, so the relation between the home university and the international enterprises is also win-win. Normally, the alumni are normally the bridges to build the relations between the university and the local industry. Actually, from the past experiences, each outstanding university in China, especially the university majored in engineering, has a number of local industrial companies to supply the practical chances for its undergraduate or graduate students. The fourth relation, the relation between the international enterprises and the local industry is not an indispensable rather than optional. This relation does not explicitly to support the course, but it is helpful to excite both of them, because the international enterprises need to market their services or products to the local industrial companies and vice versa. Building this relation is useful for the course implicitly.
F. Five Service Blocks
As shown in Fig.3 , there are five rectangles, which indicate the five service blocks in the proposed conceptual frame: the home university, the foreign cooperative universities, the local industry, international enterprises' local office and oversea branches (including their headquarters). The home university plays the main role, which organizes the internationalization of the engineering course and the class teaching and builds the four relations. The roles of other four blocks have been stated in the "Three Teaching Missions" and "Four Relations".
G. Discussion
The proposed conceptual frame of the internationalization of engineering does not only include the five service blocks as shown as the five rectangles in Fig. 3 but also is a completely organic ecosystem: the excitations drive this course forward, the three teaching missions are the directly goals and the four relations are the arteries to connect all the organs for nourishing the whole body.
V. DISCUSSION OF THE IMPLEMENTATION ISSUES: AN EXAMPLE STUDY
In this section, an example in authors' home university about the conceptual frame of the internationalization of engineering course is presented as well as some implementation issues.
A. Overall Design of Internationalization of Course of Structural Dynamics in Beijing Institute of Technology
As shown in Fig. 4 , the design of internationalization of course of structural dynamics in Beijing Institute of Technology is a realization for the conceptual frame as shown in Fig. 3 . The course is structural dynamics in aerospace engineering; the home university is authors' university, Beijing Institute of Technology; the foreign cooperative university is KU Leuven (the university of Leuven, Belgium), which a famous university in Europe and its noise and vibration research is at the top in structural dynamics research community; the international enterprise is the LMS international corporation and is a spin-off from the KU Leuven; the aerospace companies, such as CASC, could supply the practical opportunities to the students. In this realization, the relation between Beijing Institute of Technology and KU Leuven is very important. The authors' research group and noise and vibration group in KU Leuven has built a good cooperative relationship. A PhD student from authors' research group had finished his doctoral research in noise and vibration group in KU Leuven and another is preparing to start the doctoral research in Leuven and the professor from KU Leuven had given the lectures to Chinese student in Beijing Institute of Technology for three years.
B. Language for the Course
The two languages are used in this course, a foreign language and the native language rather than not two foreign languages. Currently, English is very popular in China as well as many other countries. The language is a tool to conduct the class both teachers and students must be familiar with the language allowing both teachers and students to communicate freely and the subject knowledge to be transmitted without obstacle. The bilingual approach is helpful for students to understand the knowledge and communicate with foreign professors as well as it is useful when students find jobs in native or oversea markets.
C. Distance Learning
The distance education is a process to create and provide access to learning when the source of information and the learners are separated by time and distance and it provides an educational experience of equal qualitative value for the learners to best suit their needs outside the classroom [11] . In our case, the distance learning means that the teaching materials including the demonstration and instrument in KU Leuven can be shared by using the distance video and the students can learn after the class. The authors' group and the group in KU Leuven will make a number a visual teaching material for the students from China and Belgium both, which are available on website.
D. Practical Projects at the Course Level
In our experience, the practical projects can encourage students to find, analyze and synthesize new knowledge themselves, which is the actually essential part of engineering education. In this mode, the class is divided into several groups. The teacher should balance each group at an equivalent level of language and knowledge of students. Then each group chooses a topic listed by the teacher, searches for relevant materials, organizes the materials, prepares and finally makes a presentation. Additionally, when they do the teamwork different members in each group may have different tasks. Students experience how to cooperate with others and this kind of group spirit will benefit them greatly in their future careers. The topics of the projects are from the past experience of authors' group and the group in KU Leuven or from the cooperative companies. The students can implement the projects in the sites of a real engineering location, which are managed by the cooperative companies, or in the laboratory of Beijing Institute of Technology.
E. Financial Support
Engineering practices have to spend a number of financial resources. The cost of the course consists of the projects, traveling cost of foreign professors and scholarships. The cost of the practical projects will be covered by Beijing Institute Technology and the cooperative companies; the traveling cost of foreign professors can be covered by the foundation of the international cooperation from the Chinese government or the universities; the scholarship for the students in this course is from Graduate School of Beijing Institute of Technology and the social donations, such the cooperative companies and alumni.
VI. CONCLUSION
This paper investigates the internationalization of engineering courses in case of the whole internationalization of higher education. The internationalization of higher education between developed countries and China is briefly compared. The strong need of the internationalization of higher education in China has been analyzed. The literature of internationalization of engineering education is reviewed which also reveals the motivation of this work. The conceptual frame internationalization of engineering course in Chinese universities are presented, which is a 12345 Frame including one main body, two excitations, three teaching missions, four relations and five service blocks. The frame is an organic ecosystem including the excitations to drive, relations to connect and etc. Finally, an example case study demonstrates the proposed frame and several key implementation issues are presented.
This research focuses on the needs of internationalization of Beijing Institute of Technology and requirement of top-quality education. The frame of the internationalization of engineering course is not only useful for the course in the example of this paper but also can be a reference for other engineering courses in Beijing Institute of Technology or other universities majored in engineering. 
